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5 BACKGROUND OF THE INVENTION 

Field of the Invention 

This invention relates generally to access doors in electronic components, and more 
particularly to covers for openings in computer housings through which removable media type 
devices are accessed. Even more particularly, the present invention relates to a cover for an 

10 access opening to an optical disk drive unit in a computer. 

p Description of the Background Art 

5 Electronic components (e.g., computers, audio compact disk players, etc.) now typically 

i y 

m include covers for access openings in the components. For example, computer housings typically 

jg 

Q include doors to cover openings through which trays of optical disk drives slide in and out. 
H For both functional and aesthetic reasons, such doors should fit into the associated 

^ openings as closely as possible. A close fit between the opening and the cover reduces the 
O amount of dust and dirt that can enter the drive component when the cover is closed, and also 
% provides a more pleasing appearance. Additionally, minimizing the amount that a cover 

protrudes from the front of a housing minimizes the risk of accidental damage (e.g., snagging the 
20 cover on clothing) to the cover. 

Figs. l(A-D) illustrate a few of the problems encountered in trying to minimize the 
clearance gap between a cover and an associated opening in a housing. Fig. 1 A is a cross- 
sectional view of a typical prior art rectangular door 102 disposed in an opening 104 of a housing 
106. Door 102 is mounted on a hinge pin 108 that traverses opening 104 near the bottom of 
25 opening 104. A gap 1 10 between door 102 and housing 106 provides clearance for door 102 to 
swing between open and closed positions. 

As shown in Fig. IB, clearance gap 1 10 must be large enough to allow door 102 to pivot 
about hinge pin 108. As long as door 102 pivots about an axis passing through opening 104, 
opening 104 must be at least as wide as the diagonal dimension (D) of door 102. Thus, the 
30 limiting minimum value of gap 1 10 is equal to one-half of the difference between the diagonal of 
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door 102 and the width of door 102, assuming the top and bottom gaps are equal. Further, the 
distance from the center of hinge pin 108 to the edge of opening 104 must be slightly larger than 
the distance from the center of hinge pin 108 to the bottom front corner of door 102, otherwise 
the corner of door 102 will jam. 
5 Fig. 1C shows an example of an over-size cover 1 12 that completely covers opening 104. 

Although cover 112 completely hides opening 104, it is unnecessarily large, and requires a hinge 
pin 1 14 mounted forward of the front plane of housing 106. Further, at least a portion 1 16 of 
cover 1 12 must be disposed forward of the front plane of housing 106, thus increasing the chance 
of accidental damage to cover 112. 
10 Fig. 3D is a cross-sectional view of yet another door mechanism including a beveled 

O cover 1 18 disposed in a beveled opening 120 in a housing 122. This design also requires that the 
m hinge 1 24 be mounted forward of the front plane of housing 122. Otherwise, if door 1 18 is 
% hinged at a location 126 within opening 120, beveled edge 128 of door 118 will jam against the 
% i beveled edge of opening 120. Further, it is difficult to mount and/or conceal a hinge at the thin 
J 5 beveled edge of cover 118. 

Providing a close fit between a cover and an opening also creates significant alignment 

jpsss 

O problems. For example, if a rectangular cover becomes slightly misaligned, it may jam in the 

h opening, or fail to close. Similarly, if a beveled cover becomes misaligned, it will not seat 
properly in the beveled opening. 

20 In addition to minimizing the gap between a cover and an opening, and minimizing the 

forward protrusion of the cover, it is also desirable for covers to operate with any device that may 
travel through the opening. Known covers typically include rearwardly projecting structures that 
serve retaining and/or retraction functions. Such structures operate through the opening, and 
may, therefore, interfere with the operation of some devices. 

25 What is needed is a cover for an opening in a housing with a minimal clearance gap 

between the cover and the opening. What is also needed is a cover that minimizes any forward 
protrusion of the cover with respect to the front plane of the housing. What is also need is a 
cover whose hinge and/or retraction mechanism is hidden from view when the cover is in the 
closed position. What is also needed is a cover that is easy to align and maintain alignment with 

30 the opening in the housing. 
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SUMMARY 

The present invention overcomes the problems associated with the prior art by providing 
a door for access openings in electronic component housings. The invention facilitates a very 
5 close fit between the door and the housing, and optionally provides a self-alignment feature. 

The door includes a bracket pivotally connected to the housing, and a cover elastically 
mounted to the bracket. In a particular embodiment, a biasing member is disposed to urge the 
cover against the bracket. In a more particular embodiment, the biasing member is a flat spring, 
and the cover includes a channel for receiving the flat spring. In an even more particular 
10 embodiment, the biasing member is a wing spring that includes a central support structure 
£ extending upwardly from the bracket, and a pair of flat, slightly curved wing springs extending 
.0 laterally from the support structure. Other means for elastically mounting the cover to the 

'i s ;; 

J bracket may be substituted for the wing spring/channel assembly disclosed, including but not 
J limited to coil springs, elastic bands, flexible adhesive compounds, forming the bracket and the 
IS cover from a single piece of flexible material, an so on. 

U Optionally, the cover and the bracket include an alignment feature and a complementary 

~ alignment feature, respectively. In the disclosed embodiment, the alignment feature includes a 
£ pair of posts mounted on the back of the cover, and the complementary alignment feature 
y, includes a pair of apertures in the bracket for receiving the posts. The alignment feature 
20 moveably engages the complementary alignment feature to facilitate relative movement between 
the cover and the bracket. 

The door is pivotally connected to the housing to rotate about an axis adjacent the 
opening in the housing. The bracket includes at least one (two are disclosed) hinge member that 
extends downward and forward to the pivotal connection point. In the particular embodiment 
25 shown, the hinge members are L-shaped. 

In the particular disclosed embodiment, the bracket and the cover mount together to form 
the door assembly, and the assembly includes a smooth rear surface for slidably abutting devices 
(e.g., optical disk trays, etc.) moving through the opening. One portion of the rear surface is flat, 
and another portion of the rear surface is arcuate. The door assembly is substantially free of any 
30 members projecting rearward of the smooth rear surface. Thus, the opening in the housing is 
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essentially clear of any components (e.g., retracting mechanisms, retaining structures, etc.) that 
might interfere with the travel of a device through the opening. 

The cover includes a beveled edge that mates with a beveled seat in the housing 
surrounding the opening in the housing. The alignment feature and the complementary 
5 alignment feature of the cover and the bracket loosely engage one another to allow the beveled 
edge of the cover to self align within the beveled seat of the opening in the housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention is described with reference to the following drawings, wherein like 
10 reference numbers denote substantially similar elements: 

M* FIG. 1 A is a cross-sectional view of a prior art door for an opening in a housing in a 

Q closed position; 

]Z FIG. IB is a cross-sectional view of a prior art door for an opening in a housing in a 

T. slightly open position; 

% 4 

US FIG. 1C is a cross-sectional view of a prior art over-sized door for an opening in a 

s 

j4 s housing; 

5 FIG. ID is a cross-sectional view of a prior art beveled door for an opening in a housing; 

P FIG. 2A is a front perspective view of a closed access door of a computer housing 

CI according to the present invention; 

20 FIG. 2B is a front perspective view of an open access door of a computer housing 

according to the present invention; 

FIG. 3 is a an exploded perspective view of the access door of FIG. 2A; 
FIG. 4 is a partially cut-away perspective view of the access door of FIG. 3 showing a 
cover and a bracket of the door detached from one another; 
25 FIG. 5 A is a cross-sectional view, taken along Line A- A, of the access door of FIG. 2A; 

and 

FIG. 5B is a cross-sectional view, taken along Line B-B, of the access door of FIG. 2B. 
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DETAILED DESCRIPTION 
The present invention overcomes the problems associated with the prior art, by providing 
an access door for a electronic component housing that facilitates translational as well as 

5 rotational motion of the door as it is opened and closed. In the following description, numerous 
specific details are set forth (e.g., biasing member type, alignment features, materials, etc.) in 
order to provide a thorough understanding of the invention. Those skilled in the art will 
recognize, however, that the invention may be practiced apart from these specific details. In 
other instances, details of well known design and manufacturing practices (e.g., plastic molding, 

10 material selection, assembly, etc.) and components have been omitted, so as not to unnecessarily 
obscure the present invention. 

O 

O FIG. 2A shows a front perspective view of a portion of a computer housing 202 with an 

% access door 204 disposed in an opening 205 (FIG. 2B) of housing 202. The gap 206 between the 
:P edge of door 204 and housing 206 is so small that it is nearly invisible. In fact, the edges of door 
IB 204 directly abut the edges of the opening in housing 202. Further, the front surface 208 of door 
U 204 is flush with the front surface 210 of housing 202 surrounding door 204. The tight gap 206 
and the flush surfaces 208 and 2 1 0 provide an aesthetically pleasing appearance to housing 202, 
M 5 greatly reduces the amount of dust that can enter housing 202 through the opening, and reduces 

lass? 

U the risk of accidental damage to door 204. 

20 FIG. 2B shows access door 204 in an open position. Door 204 includes a beveled edge 

212 that mates with a corresponding beveled seat 214 formed in housing 202 around opening 
205. Door 204 is pivotally connected to housing 202 at a position adjacent (in this case below) 
opening 205, and rotates forward to the open position. 

During operation, door 204 is pushed into the open position by a device (e.g., optical disk 

25 drive tray) as the device moves out through opening 205 to provide user access. As the device 
retracts, a spring 216 (optionally 2 springs) pulls door 204 back into the closed position. Spring 
216 is shown detached from door 204 in the drawings (so that spring 216 can be clearly seen), 
but in operation spring 216 engages a connecting aperture 218 formed in the lower rear of door 
204. 
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Note that there are no structures projecting rearward from door 204 which might interfere 
with a device tray moving in or out of opening 205. The rear surface of door 204 is substantially 
smooth and includes an arcuate surface that facilitates sliding abutment with a device tray, as the 
tray pushes door 204 into the open position. Because door 204 swings substantially clear of 
opening 205, the entirety of opening 205 is available for device travel. Thus, virtually any device 
that will fit through opening 205 can be used with the door assembly of the present invention. 

FIG. 3 is an exploded view of door 204 and housing 202. Door 204 includes a cover 302, 
a bracket 304, a mounting frame 306, and a hinge pin 308. Cover 302 has a generally flat front 
surface 208, and is formed to fit within opening 205. Cover 302 mounts elastically to bracket 
304. A biasing member 3 10 of bracket 304 biases cover 302 toward bracket 304, but allows 
cover 302 to move slightly away from bracket 304 responsive to an external force. Alignment 
posts (not visible in FIG. 3) on the back of cover 302 fit into alignment apertures 312 in bracket 
304 to properly align cover 310 with bracket 304. Bracket 304 includes a pair of L-shaped hinge 
members 314 that are pivotally mounted to mounting frame 306 via hinge pin 308. Mounting 
frame 308 is fastened to the inside of housing 202 at opening 205, such that hinge pin 308 is 
positioned adjacent (below) opening 205, and bracket 304 pivots about hinge pin 308 through 
opening 205. Mounting frame 306 can be fastened to the inner surface of housing 202 by any 
convenient means (e.g., clips, screws, rivets, adhesive, etc.). 

The elasticity between cover 302 and bracket 304 prevents jamming when door 204 
opens and closes. As door 204 begins to open, a force is exerted between the lower edge of 
beveled seat 214 (FIG. 2B) and the lower beveled edge 212 of door 204. This force overcomes 
the inward force exerted by biasing member 310, and results in a slight outward travel of cover 
302 with respect to bracket 304. The outward travel of cover 302 prevents jamming. 

The structure of hinge members 314 also help to prevent jamming between door 204 and 
seat 214. In particular, hinge members 314 extend in a downward and forward direction, 
allowing bracket 304 to pivot about an axis below opening 205. Therefore, as bracket 304 pivots 
from the closed position to the open position, the beveled edge 212 of the bottom side of cover 
302 moves outward, away from seat 214. By comparison, the bottom edge of prior art door 102 
shown in FIG. IB moves inward. 
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Note also that relative movement between cover 302 and bracket 304 is further facilitated 
by alignment features that moveable engage one another. In particular, although alignment 
apertures 312 restrain the lateral movement of the alignment posts of cover 302, the alignment 
posts are free to move forward and backward within apertures 312. 
5 FIG. 4 is a partially cut-away perspective view showing cover 302 and bracket 304 in 

greater detail. Only one-half of cover 302 is shown in FIG. 4. The half not shown is the same 
(mirror image) as the half shown. Cover 302 includes a pair (only one shown) of alignment posts 
402 that align cover 302 with respect to bracket 304 when inserted in alignment apertures 312 of 
bracket 304. 

10 Cover 302 also includes a channel 404 mounted to the back of cover 302 between 

£J alignment posts 402. Channel 404 includes a front wall 406 and a back wall 408, defining a 
O space therebetween for receiving biasing member 3 10. A portion (not shown) of rear wall 408 
vp near the center of cover 302 is removed to accommodate the particular structure of biasing 
vi member 310. 

% Bracket 304 includes a main body 410, a pair of risers 412, hinge members 314, and 

M» biasing member 310. Risers 412 are disposed at opposite ends of main body 410, and are spaced 

m to accommodate channel 404 therebetween. The rear surface 414 of channel 404 is arcuate in 

Sassy 

jjj shape, as is the rear surface of each of risers 412. Together, the rear surfaces of channel 404 and 
5 risers 412 form the smoothed arcuate rear surface 220 of door 204 (FIG. 2B). Each of risers 412 
20 defines one of alignment apertures 312. Biasing member 310 includes a central support structure 
416 fixed to main body 410, and a pair of flat wing springs 418 extending laterally from support 
structure 416. Hinge members 314 are L-shaped structures that are each fixed to main body 410 
at one end, and include a hinge pin receiving aperture 420 for receiving hinge pin 308 (FIG. 3) at 
the other end. 

25 When cover 302 is mounted to bracket 304, biasing member 3 10 is disposed in channel 

404. Rear surfaces 422 of flat wing springs 418 press against rear wall 408 of channel 404 to 
urge cover 302 against bracket 304. Biasing member 3 10 exerts a force sufficient to keep cover 
302 mounted to bracket 304, but will allow forward movement of cover 402 to prevent jamming 
between cover 302 and housing 202. The forward travel of cover 302 with respect to bracket 304 
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is limited by rear surfaces 424 of support structure 416 abutting a lower inside edge 426 of the 

rear-most portion of channel 404. 

Each of posts 402 is disposed in a corresponding one of apertures 312 to align cover 302 

with bracket 304. Apertures 312 restrain the lateral movement of posts 402, but allow post 402 
5 to move freely into and out of apertures 312. Posts 402 are long enough so that posts 402 will 

not disengage apertures 312 as biasing member 310 allows forward travel of cover 302 with 

respect to bracket 304. 

In this particular embodiment, bracket 304 is formed of flexible plastic. This facilitates 

forming wing spring 310 as an integral part of bracket 304, thereby reducing the number of parts 
10 that require assembly. Additionally, forming bracket 304 of flexible plastic facilitates mounting 
£ cover 302 onto bracket 304. In particular, slightly flexing body 410 of bracket 304 allows 
D alignment posts 402 to clear risers 412 of bracket 304 as wing spring 310 is inserted into channel 
15 404. Then, when bracket 304 is relaxed, posts 402 engage apertures 3 12 to retain cover 302 on 
J bracket 304. 

IS Although the elastic mount between cover 302 and bracket 304 of the disclosed 

U embodiment employs a flat wing spring disposed in a channel, this particular element (as well as 

K other described elements, even if not explicitly stated) is not an essential element of the present 

H 8 invention. For example, the present invention may be practiced with alternate biasing means, for 

1=1 

U example by attaching cover 302 to bracket 304 with coil springs, elastic bands, flexible adhesive 
20 compounds, etc.. As another example, a biasing member can be interposed between cover 302 
and bracket 304, and engagement between the two maintained by applying retaining caps to the 
ends of posts 402 after their insertion through apertures 312. The foregoing examples are 
provided by way of illustration, and should not be interpreted as limiting the present invention in 
any way. 

25 FIG. 5A is a cross-sectional view, taken along Line A--A of FIG. 2A, showing door 204 

in a closed position. Note the close fit and flush alignment of the front surface of door 204 with 
the surrounding portion of housing 202. This is a result of a self-aligning feature of the disclosed 
embodiment. In particular, the elastic mount between cover 302 and bracket 304 allows the 
beveled edge 212 of cover 302 to settle into proper alignment with beveled seat 214 of opening 

30 205, when door 204 is closed. Cover 302 is then held in proper position by the spring tension of 
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biasing member 310 (not visible in FIG. 5), as bracket 304 is held in the closed position by 
spring 216. 

The self-aligning feature is enhanced by providing additional clearance between the 
aligning features of cover 302 and bracket 304. In particular, alignment posts 402 are slightly 

5 smaller in diameter than alignment apertures 312 (FIG. 4) to allow slight movement of cover 302 
in the plane of opening 205. Thus, the complementary aligning features, posts 402 and apertures 
312, provide rough alignment between cover 302 and opening 205 (via bracket 304), and fine 
alignment is provided by the settling of beveled edge 212 in beveled seat 214. 

FIG. 5B is a cross-sectional view, taken along Line B--B of FIG. 2B, showing door 204 in 
10 an open position. Note that there is sufficient forward (to the left in FIG. 5B) displacement of 
¥• door 204 such that the lower edge of cover 302 lies just forward of the portion of housing 202 
P surrounding opening 205. Note also that there is sufficient upward displacement of bracket 304, 
% such that bracket 304 can rotate through opening 205 without requiring any slots or enlargements 
f' to facilitate the rotation of a hinge. 

US The above-described movement of door 204 with respect to opening 205 is provided by 

L L-shaped hinge member 314. In particular, hinge member 3 14 includes a horizontal (vertical in 
jf the open position) portion 502 and a vertical (horizontal in the open position) portion 504 (see 

6 also FIG. 4). The length of portion 502 allows bracket 304 to clear the edge of opening 205 as 
J door 204 rotates from the closed to the open position. The length of portion 504 provides the 
20 forward displacement necessary for the lower edge of cover 302 to clear housing 202. 

Additionally, L-shaped hinge member 314 allows bracket 304 to pivot about an axis disposed 
adjacent opening 205, such that the lower edge of cover 302 moves outward, instead of inward, 
as door 204 is rotated from the closed to the open position. 

Note also that door 204 is substantially free of any structures projecting rearward (upward 
25 in the open position) of its rear surface, as are typically found in prior art devices. Instead, the 
rear surface 220 of door 204 presents a smooth surface overwhich devices can easily slide, and 
leaves almost the entire cross-sectional area of opening 205 for the passage of devices. The flat 
portion of the smooth surface is formed by the back side of bracket 304, while the arcuate portion 
is formed by the back sides of risers 412 and channel 404 (FIG. 4). 
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The description of particular embodiments of the present invention is now complete. 
Many of the described features may be substituted, altered or omitted without departing from the 
scope of the invention. For example, alternate complementary alignment features (e.g., lands and 
grooves, dimples and depressions, etc.), may be substituted for the alignment post and apertures. 
As another example, alternate biasing member structures and/or materials may be substituted for 
the plastic, wing-spring of the disclosed embodiment. These and other deviations from the 
particular embodiments shown will be apparent to those skilled in the art, particularly in view of 
the foregoing disclosure. 
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